Introduction: Pelvic congestion syndrome is described as chronic pelvic pain arising from dilated and refluxing pelvic veins, although the causal relationship between pelvic vein incompetence and pelvic pain is not established. Embolization appears to provide symptomatic relief in the majority of women and is safe. Case report: We report the case of a young woman affected by pelvic congestion syndrome associated with a rare venous anomaly, duplicity of inferior vena cava with azygos vein continuation. Endovascular treatment consisted of detachable coil embolization of the right ovarian vein, as pelvic pain was prevalently on this side. Technical and clinical outcome were positive with a significant improvement of quality of life. Conclusion: This is the first reported case of a pelvic congestion syndrome associated with inferior vena cava anomaly and effectively treated with ovarian vein embolization.
Introduction
Pelvic congestion syndrome (PCS) is a frequently unrecognized cause of chronic pelvic pain in women, in particular arising after a long period of standing up. PCS diagnosis is controversial, as the causative relationship between the observation of anatomical and hemodynamic changes in the pelvis and chronic pelvic pain is not substantiated with robust data. 1 Ovarian vein embolization is a minimally invasive procedure for PCS with a reported cure or symptomatic improvement rate of 73%-78%. 2 A double inferior vena cava (IVC) occurs in 1%-3% of the population, and azygos continuation of the IVC has an estimated frequency of up to 0.6% of the population. 3 Few reports are available on the association between IVC anomalies and PCS, and endovascular treatment of this condition has been never reported. 4, 5 We report a unique case of PCS associated with a rare IVC anomaly and successfully treated with ovarian vein embolization.
Case report
A 31-year-old female patient presented with chronic pelvic pain associated with dysmenorrhea, dysuria, and dyspareunia since 2 years. The patient previously gave birth to two children with vaginal delivery at full term. Pelvic pain was described as dull, prevalently localized on the right side of the pelvis and with increasingly frequent sharp exacerbations in the last 6 months. Associated symptoms were dysmenorrhea and dyspareunia causing a negative impact on the quality of life. Dysuria was also present with two reported episodes of hematuria. The pain was not increased during the time of menstruation but worsened on standing, limiting the daily activities as well as her occupation as a hairdresser.
Endovascular treatment for pelvic congestion syndrome associated with inferior vena cava anomaly
At gynecological examination, varices were found around the vulva and down the inner thighs. Uterus and ovaries did not present any alteration. Endocavitary ultrasound showed multiple dilated veins in the adnexae with reversed venous flow on color Doppler and excluded signs of endometriosis. Urological evaluation with urine cultures and cystoscopy were negative. Due to an acute episode of abdominal pain, the patient underwent an urgent surgical evaluation for suspected appendicitis, and an abdominal computed tomography (CT) was conducted.
Contrast-enhanced computed tomography (CECT) documented a double IVC with azygos continuation of the right IVC ( Figure 1 ). Ovarian veins (OV) were bilaterally dilated with maximal diameter of 11 mm on the right side. The left IVC ends just after receiving the ipsilateral renal vein, passes behind the aorta and joins the right one at diaphragmatic level, missing the liver. Hepatic veins drain directly into the right atrium. A dilated azygos vein shows a regular thoracic course and reaches the superior vena cava crossing over the right bronchus.
Informed consent was obtained before the procedure, which consisted of the embolization of the right ovarian vein only. Nevertheless, a second intervention was envisaged for the eventual embolization of the left gonadal vein requiring a left femoral access due to anatomic anomaly. Through ipsilateral femoral access, a 5-F RC1 or J-curve diagnostic catheter was navigated through the right IVC inside the right renal vein. At venography, a dilated and incompetent right gonadal vein was documented with opacification of multiple tortuous pelvic varices (Figure 2 ). Detachable coils were chosen as embolic agents and deployed at the middle third just cranially to the confluence of collateral vessels to complete occlusion. Four 0.035 fibered detachable coils ranging from 6 to 10 mm were enough for a safe and complete OV occlusion. The use of liquid embolic agents was contraindicated by the presence of a large collateral vein originating from the middle third of OV and coursing peripherally through the anterior perirenal space to directly reach the right renal vein. The procedure was well tolerated in local anesthesia with a bland sedation due to patient anxiety. Fluoroscopy time was 1060 s with total dose of 0.11 Gy and dose area product (DAP) of 0.002 Gy/m 2 . The patient was dismissed on the following day without any complication.
A follow-up CECT 3 months later confirmed complete right OV occlusion and devascularization of right-sided pelvic varices (Figure 3) . Despite the persistence of some contralateral varicosities, patient referred a complete resolution of pelvic pain and associated symptoms with a full recovery of her daily activities. As only complaint, she referred intermittent crampy pain on the right flank, which was ascribed to urinary gravel and effectively treated.
A double IVC occurs in 1%-3% of the population, resulting from persistence of both the left and right supracardinal veins. 6 IVC anomalies have been frequently reported as a possible risk factor for deep vein thrombosis (DVT), especially in young adults. 7 The association between IVC anomalies and DVT could be likely due to the inadequate venous return and consequently venous hypertension of the lower extremities resulting in stasis. 8 Azygos continuation of the IVC has an estimated frequency of up to 0.6% of the population and results from failure of the right subcardinal-hepatic vein anastomosis to form. 3 In our case, both anomalies are present with the left IVC crossing posterior to the aorta after receiving the left renal vein to join the right IVC and continuing to a dilated azygos vein. Both gonadal veins drain to the ipsilateral renal vein. PCS is a frequently unrecognized cause of chronic pelvic pain in women, in particular arising after a long period of standing up. PCS diagnosis is controversial, as the causative relationship between the observation of anatomical and hemodynamic changes in the pelvis and chronic pelvic pain is not substantiated with robust data. 1 Nevertheless, ovarian vein embolization has been performed principally for PCS for those aged over 20 years with positive clinical outcomes. 9, 10 Ultrasound has a first-line role in the diagnosis of PCS, by detecting multiple dilated veins in the adnexae with reversed venous flow on color Doppler, especially after Valsalva maneuver, and an ovarian vein diameter greater than 5-6 mm. 9 Magnetic resonance imaging (MRI) is the ideal second-line examination technique, as it can rule out endometriosis as the main alternative cause of chronic pelvic pain and spare radiation exposure to patients, who are typically in their reproductive age. 2 In this case, CT was chosen because of the acute clinical setting. It also allowed to include the thorax in the field of study, in order to obtain a panoramic picture of the vascular anatomy.
Although controversy remains as to the best technique to use, embolization is reported to have a 73%-78% cure or symptomatic improvement rate for patients with PCS, higher than with the surgical approach. 2 According to different authors, target of embolization can be the refluxing ovarian vein, both ovarian veins, and both ovarian and internal iliac veins. 2 Complications are extremely rare and include contrast medium hypersensitivity, puncture site hematoma, and non-target embolization due to coil migration; the latter can be minimized by using detachable coils, as in our case. 9 Failure can be associated with incomplete occlusion or collateralization via iliac veins. In those cases, secondary endovascular treatment or surgical ligation can be treatment options. 1 Few reports are available on the association between IVC anomalies and PCS, and endovascular treatment of this condition has been never reported. 4, 5 In our case, clinical presentation was quite typical except for laterality. Moreover, IVC duplicity should have implied a double femoral access to treat both ovarian veins, and right jugular access was not an available option. In agreement with the patient, a more conservative approach was chosen to reduce procedural time and radiation exposure. At followup, clinical outcome was very favorable with a radical improvement of quality of life for the young patient.
Conclusion
To our knowledge, this is the first reported case of a pelvic congestion syndrome associated with IVC anomaly and effectively treated with ovarian vein embolization.
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